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Abstract of JP 2002148236 (A) 

PROBLEM TO BE SOLVED: To provide an 
electrophoretic apparatus whose detection accuracy 
is enhanced by a method wherein the flow direction 
of an electroosmotic flow in a part of an analytical 
flow channel on the side opposite to a detector is 
reversed regarding a flow-channel crossing part. 
SOLUTION: The flow direction of the electroosmotic 
flow in an analytical supply flow channel 31 as a part 
of the analytical flow channel 3 is reversed. Thereby, 
the width of a sample region inside the flow channel 
3 is narrowed, and the flow into the flow channel 3 of 
a sample as an object, to be analyzed, to become a 
detection noise is prevented. Since the width is 
made narrow at a point of time when the sample is 
introduced to the flow channel 3, a region in which 
adjacent sample zones are overlapped is reduced, 
the noise is reduced, and the detection accuracy of 
the electrophoretic apparatus is enhanced. 
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(54) ELECTROPHORETIC APPARATUS 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide an 
electrophoretic apparatus whose detection accuracy is 
enhanced by a method wherein the flow direction of an 
electroosmotic flow in a part of an analytical flow 
channet on the side opposite to a detector is reversed 
regarding a flow-channel crossing part 
SOLUTION: The flow direction of the electroosmotic 
flow in an analytical supply flow channel 31 as a part of 
the analytical flow channel 3 is reversed. Thereby, the 
width of a sample region inside the flow channel 3 is 
narrowed, and the flow into the flow channel 3 of a 
sample as an object, to be analyzed, to become a 
detection noise is prevented. Since the width is made 
narrow at a point of time when the sample is introduced 
to the flow channel 3, a region in which acijacent sample 
zones are overlapped is reduced, the noise is reduced, 
and the detection accuracy of the electrophoretic 
apparatus is enhanced. 
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1This document has been translated by computer. So the translation may not reflect the original 
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CLAIMS 

[Claim(s)] 

[Claim 1]ln an electrophoresis apparatus provided with a channel for sample introduction, a 
channel for analysis, an electrode for sample introduction, and an electrode for analysis, About a 
channel intersection of said channel for sample introduction, and said channel for analysis by 
coating the channel surface of said channel for analysis of the upstream of the sample migration 
direction at the time of analysis from said intersection, An electrophoresis apparatus generating 
an electroendosmose style which flows from said intersection to a forward direction with the 
migration direction in a channel for analysis. 



[Translation done.] 
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damages caused by the use of this translation, 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the electrophoresis apparatus used for analysis 
of the ultralow volume substance contained in the protein in a living body, peptide, amino acid T 
neurotransmitter, hormone, nucleic acid, etc. environment, foodstuffs, medicine, etc. 
[0002] 

[Description of the Prior Art]In recent years, it consists of a transparent substrate of a couple, 
the sample flow way and analysis passage which intersect the surface of one substrate mutually 
are formed, and development of the electrophoresis apparatus which formed the reservoir in the 
position corresponding to the end of a sample flow way and an analysis passage as a through 
hole is prosperous to the substrate of another side. High tension is impressed to the electrode 
inserted in each reservoir, and electrophoresis of the sample which exists in a channel crossing 
portion is carried out in an analysis passage. In the sample which is the mixed solution which 
comprises multicomponent, since the speed of the electrophoresis for every ingredient differs, it 
dissociates respectively in an analysis passage. It is possible for this art to be called an 
electrophoresis chip generally and to make an analysis object a very very small quantity. 
[0003]As such a conventional electrophoresis apparatus, JP,1 1^326274,A has a thing of a 
statement. An intersection with an analysis passage is equipped with the channel for sheath 
formation formation for forming sheath flows, and he forms sheath flows in the intersection of a 
sample flow way and an analysis passage, and is trying to introduce a sample into an analysis 
passage as a film with uniform thickness in this device at the time of sample introduction. 
[0004] JP r 1 0-1 0088,A has a thing of a statement. In this device, channel length is effectually 
lengthened by combining an electroendosmose style pump and pouring buffer solution to the flow 
and opposite direction of an electroendosmose style. 
[0005] 

[Problem(s) to be Solved by the Invention]However, in an electrophoresis chip, when a sample is 
introduced into the channel for analysis from the channel for sample introduction in a channel 
intersection before an analysis start, it is introduced, spreading from a channel intersection to 
the channel for analysis under the influence of molecular diffusion, an efectric field, etc. When a 
thing given in JP,1 1~326274,A impresses voltage to the channel for sample introduction and 
introduces a sample into a channe! intersection, the influence which spreads in the channel for 
analysis controls, but When changing voltage impressing from the channel both ends for sample 
introduction to the channel both ends for analysis, it was not taken into consideration about the 
influence which spreads in the channel for analysis from a channel intersection, but there was a 
problem to which the amount of analysis objects increases and detection precision falls. The 
necessity of preparing the channel for pumps, its power supply, etc. separately generates a thing 
given in JP,1 0-1 0088.A, and a device becomes complicated. 

[0006]By the electric field produced near the channel intersection even after starting a sample 
from the channel for sample introduction to the channel for analysis in the conventional 
electrophoresis chip. The sample flowed into the channel for analysis continuously from the 
channel for introduction, and the sample more than the amount of analysis objects which existed 



in the channel intersection will flow into the channel for analysis, and it was not considered 
about the influence from which it becomes a noise at the time of detection, but there was a 
problem to which detection precision fails. 

[0007]The purpose of this invention is to provide the electrophoresis apparatus which equipped 
a part of channel for analysis with the portion which the flow direction of an electroendosmose 
style reverses, in order to raise detection precision. 
[0008] 

[Means for Solving the Problem]An aforementioned problem solves the detection side by coating 
a wall surface of a channel for analysis of a portion of an opposite hand on both sides of a 
channel intersection with a channel for sample introduction. 
[0009] 

[Embodiment of the Invention]Hereafter, the example of this invention is described based on a 
drawing. 

[0010] Drawing 1 is a plan of the composition of one example of an electrophoresis apparatus 
realized by this invention, (A) is equipment configuration general drawing and (B) is an enlarged 
drawing near a channel intersection. 

[0011]In drawing 1 (A), the substrate 11 for electrophoresis is the electrophoresis chip in which 
the channel 2 for sample introduction and the channel 3 for analysis were established. Two 
channels cross at the channel intersection 9. The migration buffer reservoir 4a, the migration 
buffer abandonment reservoir 4b, the sample reservoir 4c T and 4 d of sample abandonment 
reservoirs which are eye a liquid dispenser are provided in the both ends of each channel of the 
channel 2 for sample introduction, and the channel 3 for analysis. The detector 8 is installed in 
the migration buffer abandonment reservoir 4b side in the figure of the channel 3 for analysis. 
The channel power supplies 10a and 10b are connected to the liquid dispenser electrodes 5a™5d. 

[0012]In drawing 1 (B), a solid line arrow shows the flow direction of an eiectroendosmose style. 
The channel intersection 9 is pinched and let [ the channel 2 for sample introduction sample 
reservoir 4c-side / the sample feeding passage 21 and sample abandonment reservoir side ] the 
detector side of the analysis feeding passage 31 and the channel 3 for analysis be the analysis 
abandonment channel 32 for the sample abandonment channel 22 and buffer reservoir side. An 
electric field is impressed so that the electrode 5b may turn into an anode and the electrode 5a 
may turn into a negative electrode. 

[001 3] Here, an electroendosmose style is generally generated as follows. A passage wall side is 
charged in negative, when a solution is touched, and the positive charge in a solution draws and 
localizes it to a passage wail side with the negative charge. If an electric field is impressed to a 
channel, the localized positive charge moves in the direction of a negative electrode, and in order 
to drag the surrounding solution then, the whoie solution will flow in the direction of a negative 
electrode. The passage wall side of the analysis feeding passage 31 is coated with this invention, 
and it is made to flow from a negative electrode to the anode side by it. Therefore, an 
electroendosmose style flows to the detector side in the analysts feeding passage 31, and it 
flows to an opposite hand with the detector side in the analysis abandonment channel 32. 
[0014j Drawing 2 is a plan of the example of the analytical process by the electrophoresis chip 
which provided the channel for sample introduction, and the channel for analysis of operation. A 
sample shows the field 20 which exists in a channel in a slash part 

[0015]In drawing 2_( A), the buffer solution is filled to two channels, the channel 2 for sample 
introduction, and the channel 3 for analysis, and the sample which is the mixed solution which 
multicomponent contained in the sample reservoir 4c is poured in. Electrophoresis of the sample 
is carried out by impressing high tension to the liquid dispenser electrodes 5c and 5d from the 
channel power supply 10a, and from the sample reservoir 4c, the inside of the channel 2 for 
sample introduction is introduced into it to such an extent that the channel intersection 9 is 
exceeded in the 4d of sample abandonment reservoir direction. 

[0016]Next, in drawing 2 (B), by impressing high tension to the liquid dispenser electrode 5a and 
the liquid dispenser electrode 5b from the channel power supply 10b, electrophoresis of the 
sample started from the channel crossing portion 9 is carried out in the channel 3 for analysis, 



and analysis is started, the sample separated for every ingredient here in the detector 8 optica! 
generally on the channel 3 for analysis installed in one certain point at least — **** — better - 
- ** is detected by the firefly luminescence of a sample. 

[001 7] Drawing 3 and drawing 4 are the plans which expanded about nine channel intersection for 
immediately after the analysis start made to migrate in the channel 3 for analysis from from 
immediately after introducing especially a sample into the channel intersection 9 among the 
analytical processes shown by drawing 2. The case where the case of a conventional example is 
depended on this invention at drawing 3 is shown in drawing 4 fr om following time, respectively 
at (A3) (A1). A white arrow shows the flow of the buffer itself which occurs by an 
electroendosmose style or generates a flow of an electroendosmose style by being pushed by an 
electroendosmose style by a solid line arrow, and the arrow of a thick dashed line shows 
migration of a sampie r respectively. The analysis object sample is charged in negative. 
[0018]In the channel intersection 9 neighborhood, when a sample is introduced into the channel 
3 for anafysis from the channel 2 for sample introduction, it is introduced, being influenced by 
molecular diffusion, an electric field, etc. and spreading from the channel intersection 9 to the 
channel 3 for analysis. At this time, a sample will spread and exist in trapezoidal shape from the 
channel intersection 9 like draw[ngj3_(A1) at the channel 3 side for analysis. 
[0019]In drawing 3 (A1), in a conventional example, when analysis abandonment channel 32 
direction is used as an anode and analysis feeding passage 31 direction is used as a negative 
electrode about the channel intersection 9, an electroendosmose style is generated in the 
analysis feeding passage 31 direction from the analysis abandonment channel 32. By the 
electroendosmose style generated in the analysis abandonment channel 32, a buffer is extruded 
from the analysis abandonment channel 32, is divided into a 2-way in the channel intersection 9, 
and flows into the sample feeding passage 21 and the sample abandonment channel 22. 
[0020]In d rawing 3 (A2), although the electric field is formed in the direction parallel to a channel 
longitudinal direction in the channel 3 for analysis, by about nine channel intersection, the 
channel intersection 9 is pinched and it is formed in the swollen shape also in the sample feeding 
passage 21 and the sample abandonment channel 22. Among the samples 201-203 electrified in 
negative, receiving the resistance from a flow of a buffer, the sample 201 migrates in the 
direction of the channel intersection 9 in response to the power from the electric field currently 
formed in the channel 21 for sample supply, and the sample abandonment channel 22, and flows 
in in the analysis abandonment channel 32. The sample 202 migrates receiving the resistance 
from a flow of a buffer in an opposite direction with the migration direction, and flows into the 
channel intersection 9. The sample 203 migrates the inside of the analysis abandonment channel 
32, receiving resistance of the opposite direction from a buffer like the sample 202. 
[0021]In drawin g 3 (A3), the sample 20 which exists in the sample feeding passage 21 and the 
sample abandonment channel 22, Since it continues flowing into the analysis abandonment 
channel 32 by the electric field currently formed in the shape which swelled from the channel 
intersection 9, near the wall surface of the analysis abandonment channel 32, a sample area 
which was surrounded with the ellipse 90 produces. The analysis object which carries out 
electrophoresis of the inside of the analysis abandonment channel 32 is a sample in the field 91 
enclosed with an ellipse, and detects the fluorescent emission intensity etc. which the field 91 
generates in the detector 8. At this time, in the detector 8, luminescence of the sample area 
enclosed with the ellipse 90 will also be detected, and it becomes a noise for the field 91. 
[0022]Since electrophoresis of the sample 202 is carried out receiving resistance of the buffer 
which flows the inside of the analysis feeding passage 31 by an electroendosmose style, it 
becomes long, the sample area for every ingredient laps easily, and it becomes difficult to detect 
the length surrounded with the ellipse 91 which is analysis object sample area length. 
[0023]A conventional example and an opposite direction are made to generate the flow direction 
of an electroendosmose style in the analysis feeding passage 31 of this invention in drawing 4 
(A1). Since the part which flows in from the analysis feeding passage 31 is also added at this 
time in addition to the part into which a flow of the buffer which flows into the sample feeding 
passage 21 and the sample abandonment channel 22 from the channel 3 for analysis flows from 
the analysis abandonment channel 32 of a conventional example, more, a flow increases and the 



rate of flow also becomes large. 

[0024]Therefore r it compares with the time of drawing 3 (A2) which is a conventional example in 
drawi ng 4 (A2), The resistance which the sample 201 electrified in negative receives from a 
buffer becomes large. Although electrophoresis is carried out in the direction of the analysis 
abandonment channel 32 in response to the power from the electric field currently formed in the 
shape which swelled in the sample feeding passage 21 and the sample abandonment channel 22 
from the about nine channel intersection channel 3 for analysis, the quantity which continues 
flowing into the analysis abandonment channel 32 decreases compared with a conventional 
example. Therefore, the sample area surrounded with the ellipse 90 near the wall surface of the 
analysis abandonment channel 32 in drawing 4 (A3) becomes small as compared with the thing of 
dra wing 3 (A3), a noise decreases, and detection precision improves. 

[0025]On the other hand, in drawing 4 (A2), since the sample 202 in the analysis feeding passage 
31 has a flow direction of a buffer the same as the migration direction, compared with the time 
of drawing 3 (A2), the speed at which the sample 202 flows into the channel intersection 9 
becomes quick The sample 203 migrates the inside of the sample abandonment channel 32 p 
receiving resistance of the opposite direction from a buffer. Therefore, in drawing 4 (A3), as 
compared with drawing 3 (A3), the length of the ellipse 91 which is analysis object sample area 
length becomes short, and it becomes easy to detect it. 

[0026]The influence which it has on detection has sample area length as follows. 
[0027] Drawing 5 is an electrophoretic pattern when it presupposes that it is symmetrical with 
analysis of the mixed solution of two or more ingredients with the electrophoresis apparatus 
realized by this invention. The case where the luminescence intensity of the fluorescence which 
the sample developed in the channel 3 for analysis presents in the detector 8 is recorded as a 
data point to a time-axis is shown, A solid line shows what depends what is depended on the 
conventional introducing method on a dashed line and this invention. 

[0028]In drawing 5 (A), the data point obtained when the detector 8 is installed in about nine 
channel intersection is shown. The head position of the sample in the analysis abandonment 
channel 32 was made into the same position by a conventional example and this invention about 
the time-axis. Since the example of this invention migrates compared with a conventional 
example at the migration speed in the analysis feeding passage 31 with a large sample, the 
sample area back end is located in a time base direction in front, and serves as a narrow 
waveform, and the length of the ellipse 91 becomes short 

[0029] Dra wing 5 (B) is an example of the data point obtained when two ingredients of a sample 
solution carry out electrophoresis in the channel 3 for analysis, when the detector 8 is detached 
and installed from the channel intersection 9 in the channel 3 for analysis. Since the influence of 
the diffusion at the time of being developed about comparison of a conventional example and the 
example of this invention in the channel 3 for analysis, etc. is small, it may ignore. In the example 
of this invention, since the inside of an analysis passage is migrated in a sample area short from 
the first compared with a conventional example, the portion which laps among the data points of 
two developed adjoining samples decreases. By the thing and conventional example of this 
invention, since it is equal, if the length of a data point becomes short as for the area on the 
graph obtained from a data point the peak value of a data point i.e., luminescence intensity, will 
become large. Therefore, since it becomes easy to distinguish the wave-like peak of two 
actjoining samples from a data point the precision improvement of detection and the 
simplification of the detector 8 by not using expensive and sharp detecting systems are attained. 
Since it will become separable in a short channel if peak distinction becomes easy, the effect of 
the miniaturization of the whole device and improvement in the speed is acquired. 
[0030]An example of the manufacturing method of the electrophoresis chip by this invention is 
shown in drawing 6 . 

[0031 ]In drawin g 6 (A), the channel 2 for sample introduction and the channel 3 for analysis are 
established in the substrate 1a made from polymers, such as semiconductor materials, such as 
glass, such as quartz and Pyrex (registered trademark), or silicon, and PDMS (poly 
dimethylsiloxaneX photofabrication technology with the common processing method — **** — 
better — **. 



[0032]In d rawin g 6 (B), the mask 1b is put on the substrate 1a. The hole 31b out of which only 
the analysis feeding passage 31 comes to the mask 1b is formed. Only the analysis feeding 
passage 31 is coated by spraying a spray form surface coating agent from the mask 1b. 
[0033]In this invention, since the electroendosmose style in the analysis feeding passage 31 
makes it generate so that it may flow for Masakata, contrary to the state where the passage wall 
side in case an electroendosmose style generally occurs is charged in negative, the passage wall 
side of the analysis feeding passage 31 just needs to be charged. Therefore, what is necessary is 
to make the acid coating agent of polyvinyl alcohol not more than abbreviation pH=2 t etc. into 
spray form, for example, and just to use, when a glass materia! is used for the substrate 1a. 
Effect of coating can be achieved by heating and drying a substrate after coating, 
[0034]the construction material which provided the through hole as [ 4a~4d ] each liquid 
dispenser in dr awin g 5 (C) — ** in the substrate 1a and Hitoshi — better — +* joins the water- 
white substrate 1c to the substrate 1a, and obtains the substrate 1 1 for electrophoresis, as a 
joining method — as optical adhesion and the method of processing a through hole — an 
electron discharge method — **** — better — **. 

[0035]By using structure of the above examples, this invention does the following effects so. 
Since the length of the sample area which carries out electrophoresis of the inside of the 
channel 3 for analysis by reversing the flow direction of an efectroendosmose style among the 
channels 3 for analysis in the analysis feeding passage 31 and the analysis abandonment channel 
32 becomes short about the passage direction of the channel 3 for analysis, The effect of the 
effect of improvement in detection precision and the simplification of the detector 8, the 
miniaturization of the electrophoresis apparatus by shortening of the channel 3 for analysis, and 
improvement in the speed of a device is acquired. 
[0036] 

[Effect of the InventionjThe electrophoresis apparatus of this invention prevents an inflow all 
over the channel for analysis of the sample more than the analysis object which narrows the 
sample area in the inside of the channel for analysis, and serves as a detection noise by making 
reverse the flow direction of the electroendosmose style in the opposite portion by the side of 
the detector of the channel for analysis about a channel intersection. Therefore, since the 
portion which laps mutually among two developed acjjoining sample areas decreases, and a noise 
decreases further, and it is not necessary to use expensive detecting systems with the 
improvement in detection precision, the effect which can simplify a detector system is done so. 
Since it is the same, the miniaturization of an electrophoresis apparatus and improvement in the 
speed are possible. 



[Translation done.] 



